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. l DISCLAIMER: This document provides guidance for EPA and PMRA reviewers on how to complete a data
evaluation record after reviewing a scientific study concerning the acute dietary toxicity of a pesticide to avian
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EXECUTIVE SUMMARY:

The acute dietary toxicity of Chlormequat Chloride (66.9% ai) to 10-day old mallard duck (4nas platyrhynchos) was
assessed over 8 days. Chlormequat Chloride was administered to the birds in the diet at nominal concentrations of 0
(negative control), 562, 1000, 1780, 3160, and 5620 mg ai’kg dw diet. Mean-measured concentrations were <0.05
(<LOQ, control), 520, 836, 1605, 3078, and 5438 mg ai/kg dw diet, respectively. The 8-day acute dietary LCs, was
>5438 mg ai/kg diet. Based on clinical signs of toxicity, effects on body weight and food consumption, and a single
mortality at the 5438 mg ai/kg diet level, the 8-day NOAEC of Chlormequat Chloride was 3078 mg ai/kg diet.
According to the US EPA classification, Chlormequat Chloride (corrected for 66.9% purity) would be classified as
practically non-toxic to mallard duck (4nas platyrhynchos) on an acute dietary basis.

A single mortality (10%) occurred at the 5438 mg ai/kg diet level on day 2. Concurrently, ruffled appearance,
lethargy, and lower limb weakness were observed in up to 80% of birds from this level. Effects subsided by day 4.
No other mortality or clinical signs of toxicity were observed in the control or any treatment group. A statistically-
significant reduction (of approximately 35%) in mean body weight gain was observed among birds from the 5438 mg
ai/kg diet group during the exposure period (days 0-5) that was reflected in statistically-lower mean body weights at
days 5 and 8. Based on visual inspection of the data, a treatment-related reduction in food consumption during the
exposure period was also observed in birds from the 5438 mg ai/kg diet group compared to controls (87 versus 103
g/bird/day). No treatment-related effects on body weight or food consumption were observed at the lower levels.

This study is scientifically sound and is thus acceptable. In addition, no significant deviations from OPPTS
850.2200 guidance were observed. Therefore, this study is classified as ACCEPTABLE.

Results Synopsis

Test Organism Size/Age(Mean Weight): 10-days old; 150-194 g

LCso: >5438 mg ai/kg diet 95% C.I.: N/A
NOAEC: 3078 mg ai/kg diet
Probit Slope: N/A 95% C.1.: N/A

Endpoint(s) affected: Mortality, clinical signs of toxicity, body weight, and food consumption
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L MATERIALS AND HODS

GUIDELINE FOLLOWED:

COMPLIANCE:

A. MATERIALS:
1. Test Material
Description:
Lot No./Batch No. :
Purity:
Stability of Compound

Under Test Conditions:

Storage Conditions of
Test Chemicals:

The study protocol was based on procedures outlined in the U.S. EPA
Ecological Effects Test Guidelines OPPTS No. 850.2200; U.S. EPA
Pesticide Assessment Guidelines, §71-2; and OECD Guideline for Testing
of Chemicals, Number 205; and ASTM Standard E857-87. This study was
submitted to fulfill the OPPTS 850.2200 guideline requirement. There were
no significant guideline deviations.

Signed and dated GLP, Quality Assurance and Data Confidentiality
statements were provided. This study was conducted in compliance with
GLP standards of the U.S. EPA with the following exception: the stability

of the test substance under conditions of storage at the test site was not
determined in accordance with GLP.

Chlormequat Chloride
Liquid

2000-1

66.9% ai (w:w)

Verified for the 5-day exposure period (day 5 recoveries of 89-104% of day
0 values).

Under refrigeration

Physicochemical properties of Chlormequat Chloride.

. Parameter Values Comments
Water solubility at 20EC Not reported
Vapor pressure Not reported
UV absorption Not reported
pKa Not reported
Kow Not reported

(OECD recommends water solubility, stability in water and light, pKa, Pow, and vapor pressure of test compound)
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2. Test organism:

Species (common and scientific names): Mallard duck (4nas platyrhynchos)
(EPA recommends using either bobwhite quail or mallard duck.)

Age at study initiation: 10 days old
(EPA recommends: 10-14 days old)

Weight at study initiation (mean and range): 150-194 g

Source: Whistling Wings, Inc., Hanover, IL

B. STUDY DESIGN:

1. Experimental Conditions

a. Range-finding Study: None reported. The dietary concentrations were established based upon known
toxicity data and information supplied by the Sponsor.

b. Definitive Study:

Table 1: Experimental Parameters

Remarks
Parameter 15 1+ 1. N
Criteria
Acclimation All birds were observed daily
Period: 10 days (hatch until study during acclimation, and any birds
initiation) exhibiting abnormal behavior or
physical injury during acclimation

Conditions: (same as test or not) Same as test were not used for the study.

Feeding:

Health: (any mortality observed)

Laboratory-formulated game bird
ration and tap water, ad libitum

The birds appeared to be in good
health at test initiation.

Water from the town of Easton
public water supply was provided
ad libitum.

Pen size and construction materials

Vinyl-coated wire grid cages
measuring 62 x 92 x 25.5 cm.

Birds were housed in groups of
five.

Recommended pen size is about 35 x
100 x 24 cm

Test duration

5 days with treated feed followed
by 3 days with untreated feed

Recommended test duration is 5 days
with treated feed and at least 3 days
observation with "clean” feed.
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Parameter

Details

1780, 3160, and 5620 mg ai/kg diet

<0.05 (<LOQ, control), 520, 836,
1605, 3078, and 5438 mg ai/kg diet

Remarks

Criteria

Five or six test concentrations should
be used in a geometric scale, unless
the LCsp > 5000 mg ai/kg diet.

lvent/vehicle, if used
type:

amount:

None used

Recommended solvents include
distilled water, corn oil, propylene
glycol, 1% carboxymethylcellulose, or
gum arabic. The solvent should not be
more than 2%.

Diet preparation and feeding

The appropriate amount of test
substance was combined directly
with approximately 5000 g of basal
ration and mixed with a Hobart
mixer for approximately 10
minutes. The remaining basal
ration was added and the contents
were mixed an additional 10
minutes.

The prepared feed was stored in
paper feed bags.

The control group should be tested
with a diet containing the maximum
amount of vehicle used in treated diets.

Feed withholding period None

Stability and homogeneity of test

material in the diet determined (Yes/No) | Yes

Number of birds per replicate/groups

for negative control: N/A RS R RN
; 3 4 : The recommended number of birds per

for vehicle control: 5 bfrds/replfcate replicats Iy o miniou of ta

for treated: 5 birds/replicate

Num replicates/group (if use

for negative control: 6 replicates

for vehicle control: N/A

for treated: 2 replicates/level

Test conditions Light intensity averaged 228 lux.
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. Remarks
Parameter Details |
Criteria
temperature: Brooder: approx. 30°C Recommended brooder temperature is
Room: 24.2 +0.9°C about 35EC (95 EF)
Recommended room temperature is
i idity(%): 53 + 89 22-27EC (71-81 EF)
welatrs el ” Recommended relative humidity is
iod: 12 hours light/12 hours dark <o
photoperiod: ours ligh - Recommended photoperiod is a
minimum of 14 hours of light.
Reference chemical, if used N/A
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2. Observations:

Table 2: Observations

Parameters Details Remarks
Parameters measured - Mortality
(mortality/body weight/ - Clinical signs of toxicity
mean feed consumption/ - Body weight
others) - Food consumption

Indicate the stability and homogeneity of
test chemical in the diet

Stability: stability of the test

material in avian diet was

assessed after 5 days of feed-
trough storage from all levels.
Recoveries were 89-104% of
initial concentrations (day 0).

Homogeneity: homogeneity was
assessed by collecting samples
from the top, middle, and bottom
left and right areas (six samples)
from treated feed prepared at
562 and 5620 mg ai/kg diet.
Coefficients of variation were
5.6 and 2.1%, respectively.

Indicate if the test material was
regurgitated

No regurgitation was indicated.

Treatments on which necropsies were

performed None performed
Observation intervals Birds were observed daily for
mortality and clinical signs of

toxicity. Body weights were
determined on days 0, 5, and 8.
Feed consumption was
calculated for days 0-5
(exposure) and 6-8 (recovery).

Were raw data included?

Yes

II. RESULTS AND DISCUSSION:
A. MORTALITY:

A single mortality (10%) occurred at the 5620 mg ai/kg diet level on day 2. No other mortality was observed in
the control or any treatment group. The 8-day acute dietary LCs, was >5620 mg ai/kg diet.
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Table 3: Effect of Chlormequat Chloride on Mortality of Mallard Duck.

Treatment, mg ai/kg diet No. of birds per Cumulative mortality
Mean-measured treatment
(and nominal) conc. day 1 day 2 day 3 day 4 day 8
Negative control 30 0 0 0 0 0
520 (562) 10 0 0 0 0 0
836 (1000) 10 0 0 0 0 0
1605 (1780) 10 0 0 0 0 0
3078 (3160) 10 0 0 0 0 0
5438 (5620) 10 0 1 1 1 1
NOAEC 3160 mg ai/kg diet (nominal)
LCso >5620 mg ai’kg diet (nominal)
Reference mortality N/A
chemical

LCs N/A

NOEC N/A

B. SUB-LETHAL TOXICITY ENDPOINTS:

On the afternoon of day 2, at which time the single mortality occurred, clinical signs of toxicity were observed in
up to 8 birds from the 5620 mg ai/kg diet level. Effects included ruffled appearance, lethargy, and lower limb
weakness. All surviving birds had recovered by the morning of day 4, and were normal in appearance and
behavior for the remainder of the test.

A statistically-significant reduction (of approximately 35%) in mean body weight gain was observed among
birds from the 5620 mg ai/kg diet group during the exposure period (days 0-5) that was reflected in statistically-
lower mean body weights at days 5 and 8. Although body weight gain was not significantly different than
controls during the recovery period, the overall change in body weight was statistically-reduced in birds from
this level (213 versus 264 g). No treatment-related effects on body weight were observed up to the 3160 mg
ai/kg diet level. Although there was a statistically-significant reduction in mean body weight gain during the
recovery period (days 6-8) in birds from the 1780 mg ai/kg diet level compared to the control, this difference
was not dose responsive, nor was there a similar reduction in weight gain noted during the exposure period. The
resultant NOAEC for body weight changes was 3160 mg ai/kg diet.

A treatment-related effect in food consumption was observed in birds from the 5620 mg ai/kg diet level
compared to controls during the exposure period (87 versus 103 g/bird/day). Similar reductions were not
observed at lower levels, and no apparent differences were observed at any level during the recovery period.
The NOAEC for food consumption was 3160 mg ai/kg diet.
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Table 4: Sublethal Effect of Chlormequat Chloride on Mallard Duck.
Observation

Treatment,

mg ai/kg diet Body weight (and change), g | Food consumption, Clinical signs of toxicity

Mean-measured g/bird/day g

{snd numinal) conc. day 0 day 5 day 8 | days 0-5 | days 6-8 day 2 day 4 %

affected

Negative control 170 326 434 103 141 None None ---
(156) (108)

520 (562) 173 342 437 106 127 None None ---
(169) 97

836 (1000) 170 332 431 109 138 None None -
(162) (99)

. 1605 (1780) 171 331 421 105 139 None None ---

(160) (90**)

3078 (3160) 169 330 432 108 138 None None ---
(161) (103)

5438 (5620) 169 270%* | 382%+ | 87® 145 Present® | None Up to
(102**) [ (111) 80%

NOAEC 3160 mg ai/kg diet 3160 mg ai’kg diet | 3160 mg ai/kg diet

ECs Not reported Not reported Not reported

Reference NOAEC |N/A

chemical

ECs N/A

** Statistically different from the control group at p<0.01.
@ Visually determined to be a treatment-related reduction.
. ® Effects were ruffled appearance, lethargy, and lower limb weakness.

C. REPORTED STATISTICS:

As only a single mortality occurred, statistical analyses were not necessary to determine the 8-day LCsy. Body
weight data were compared using Dunnett’s Test and Toxstat statistical software. Results were provided in terms of

nominal concentrations.

D. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: The reviewer analyzed body weight change and food consumption data using the non-
parametric Kruskal-Wallis ANOVA by ranks, followed by Dunns multiple comparison test. This test was
selected because of the low replicate size and the absence of variation at the 520 mg ai/kg treatment level. These
analyses were conducted using Toxstat statistical software.

LCsp: >5438 mg ai/kg diet 95% C.I.: N/A
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NOAEC: 5438 mg ai/kg diet

Probit Slope: N/A 95% C.1.: N/A

E. STUDY DEFICIENCIES:

There were no significant deviations from U.S. EPA OPPTS 850.2200.

F. REVIEWER COMMENTS:

Concurrent with the sample analysis, procedural recoveries were determined. In mallard feed treated with
(93}1'1;);:1‘1equat Chloride at 500, 1000, 2000, 3000, and 5000 mg ai/’kg diet, mean recoveries ranged from 86.9-
In-life dates were April 20-28, 2000.

G. CONCLUSIONS:

This study is scientifically sound and is thus acceptable. In addition, no significant deviations from OPPTS
850.2200 guidance were observed. Therefore, this study is classified as ACCEPTABLE.

LCso: >5438 mg ai/kg diet 95% C.I.: N/A
NOAEC: 3078 mg ai/kg diet
Probit Slope: N/A 95% C.I.: N/A

Endpoint(s) affected: Mortality, clinical signs of toxicity, body weight, and food consumption
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D PU 2 ATIL ICATION:
body weight change
File: 5213m Transform: NO TRANSFORM
KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2
TRANSFORMED MEAN CALCULATED IN RANK

GROUP IDENTIFICATION MEAN ORIGINAL UNITS SUM
T control 259.500 259.500 55.500
2 520 264.000 264.000 23.000
3 836 261.000 261.000 20.500
4 1605 250.000 250.000 10.500
5 3078 263.000 263.000 23.500
6 5438 211.000 211.000 3.000
Calculated H Value = 7.534 Critical H Value Table = 11.070

Since Calc H < Crit H FAIL TO REJECT Ho:All groups are equal.

body weight change

File: 5213m Transform: NO TRANSFORM
DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS - TABLE 2 OF 2
GROUP
TRANSFORMED ORIGINAL 000O0O00O0
GROUP IDENTIFICATION MEAN MEAN 6 41352
6 5438 211.000 211.000 \
4 1605 250.000 250.000 . \
1 control 259.500 2589.500 . . \
3 836 261.000 261.000 . . .\
5 3078 263.000 263.000 . . . .\
2 520 264.000 264.000 . . = = = \
* = gignificant difference (p=0.05) . = no significant difference
Table q value (0.05,6) = 2.936 Unequal reps - multiple SE values
food consumption
File: 5213f Transform: NO TRANSFORM
KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2
TRANSFORMED MEAN CALCULATED IN RANK
GROUP IDENTIFICATION MEAN ORIGINAL UNITS SUM
1 control 103.167 103.167 49.000
2 520 106.000 106.000 20.000
3 836 109.000 109.000 21.000
4 1605 104.500 104.500 16.000
5 3078 107.500 107.500 22.000
6 5438 87.500 87.500 8.000

- —— - - - - - - - - S e = . e = . - - - Y - - - - - -
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Calculated H Value = ~2.959 Critical H Value Table = 11.070
Since Calc H < Crit H FAIL TO REJECT Ho:All groups are equal.

food consumption

File: 5213f Transform: NO TRANSFORM
DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS - TABLE 2 OF 2
GROUP
TRANSFORMED ORIGINAL 0000O00O
GROUP IDENTIFICATION MEAN MEAN 614253
6 5438 87.500 87.500 \
1 control 103.167 103.167 . \
4 1605 104.500 104.500 -. . \
. 2 520 106.000 106.000 . . . \
5 3078 107.500 107.500 . . . .\
3 836 109.000 109.0D00 ... + s « %
* = gignificant difference (p=0.05) . = no significant difference
Table q value (0.05,6) = 2.936 Unequal reps - multiple SE values
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